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1.0 INTRODUCTION

The Tetra Tech, Inc. (Tetra Tech) Superfund Technical Assessment and Response Team (START) was 

tasked by the U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division to conduct a 

removal site evaluation (RSE) of the St. Joe Trailer Court site (the site). The purpose of the investigation 

was to evaluate whether any threats to human health or the environment exist in surface soils. A quality 

assurance project plan (QAPP) for this investigation was submitted to EPA on October 27, 2017 (Tetra 

Tech 2017).

The RSE included collection and analysis of surface soil samples from gravel driveways and yards 

surrounding homes at five lots within the St. Joe Trailer Court. This evaluation conformed to the National 

Oil and Hazardous Pollution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) 

300.415(b)(2).

Michelle Handley was the Tetra Tech START Project Manager for RSE activities. Megan Schuette was 

the EPA Task Order Manager for the project.
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2.0 BACKGROUND INFORMATION

Section 2.0 provides information on the site location, description, operational history, and geology, and 

recounts previous investigations of the site.

2.1 SITE LOCATION AND DESCRIPTION

The site is in Viburnum, Missouri, at the northwest comer of Iron County (see Appendix A, Figure 1). Iron 

County is within an area known as the Viburnum Trend (part of the New Lead Belt) where mining began 

in the 1960s. The St. Joe Trailer Court was built by the St. Joseph Lead Company (now The Doe Run 

Company [Doe Run]) in the 1970s. In 1993, except for 10 lots at the entrance, the property was purchased 

by a private individual. Each of the 10 lots at the entrance (five lots on either side of the entrance road) is 

owned by an individual property owner. The trailer court consists of 42 lots total, including the 

10 individually owned lots at the entrance.

The site is in the vicinity of the Viburnum Trend Haul Roads site. The site is also adjacent to a tailings 

pile. Figure 1 in Appendix A depicts the general aerial and topographic layout of the site. Figure 2 in 

Appendix A shows areas sampled during this investigation.

2.2 SITE GEOLOGY

Missouri is part of the North American craton, a tectonically stable area throughout most recent geologic 

time. However, the area has undergone some deformation, as shown by faults and by upwarps and 

downwarps on the surface of the crystalline Precambrian rocks that underlie Paleozoic and younger 

sedimentary rocks (U.S. Geological Survey [USGS] 1997).

The uppermost bedrock in the area includes the Gasconade Dolomite, which consists of coarsely 

crystalline cherty dolomite with a basal quartzose sandstone that is host to barite deposits. Beneath the 

Gasconade Dolomite lies the Eminence Formation, which consists of massive bedded dolomite with some 

chert blocks, boulders, nodules, as well as some quartz druse. Beneath the Eminence Formation lies the 

Potosi Dolomite, which consists of massive bedded dolomite with abundant quartz druse (USGS 2017).

2.3 PREVIOUS INVESTIGATIONS

In April 1999, the Missouri Department of Health and Senior Services (DHSS) discovered that a child 

living at Lot  at the St. Joe Trailer Court had an elevated blood lead level. DHSS then investigated the 

property and found high levels of lead in the gravel driveway. Doe Run was notified and responded in

X9025.18.0191.000 2



December 1999 by removing the gravel from the driveways of Lots #1 and #6 through #40; however, this 

removal occurred without DHSS oversight. In the meantime, the site was referred to the Missouri 

Department of Natural Resources (MDNR) Site Assessment Unit for further investigation. In January 

2000, MDNR conducted additional sampling and found elevated levels of lead at Lots #9, #11, #20, #33, 

and #35. MDNR recommended entry of the site into the Comprehensive Environmental Response, 

Compensation, and Liability Information System (CERCLIS), but deferred action pending Doe Run 

cooperation through the Superfund Cooperative Program (to which Doe Run had agreed).

During a period in 2000, Doe Run resampled the five lots and found discrepancies with results from 

MDNR sampling. In April 2000, Doe Run conducted a soil and gravel removal at Lot #43, and in 

April 2001, conducted a soil removal at Lot #1. Neither removal occurred under MDNR oversight.

Due to lack of communication and coordination, and a change of personnel on the project, it is believed 

that no action has occurred at the site since the removals in 2000 and 2001 (EPA 2017).

X9025.18.0191.000 3



3.0 SOIL SAMPLING SUMMARY

Sampling for this RSE occurred on November 7, 2017. Tetra Tech START collected surface soil samples 

from gravel driveways and yards at Lots #9, #11, #20, #33, and #35 to facilitate evaluation of appropriate 

response actions. Site activities were documented in a field logbook (see Appendix B). Property screening 

forms are in Appendix C. The following text discusses sampling.

Surface soil samples were collected from driveways and yards at Lots #9, #11, #20, #33, and #35 (see 

Appendix A, Figure 2). After EPA received access permission from the property owner, START divided 

each lot into cells encompassing a gravel driveway area and a yard area. While the maximum size of a cell 

was 100 by 100 feet, actual size of each cell was determined in the field based on site features. The gravel 

driveway at Lot #20 consisted of two areas with different gravel in each, so the driveway was divided into 

two separate driveway cells. Scaled Property Screening Forms were used to sketch each property and 

document cells/areas for screening/sampling. By use of a stainless steel garden trowel, a composite sample 

consisting of nine aliquots was collected in each cell, each aliquot collected at a different location in the 

cell within 0 to 2 inches below ground surface (bgs) (to get below the root zone); all nine aliquots were 

placed in the same labeled, sealed plastic bag to represent that cell.

All soil samples were transported to a sample preparation facility where each sample was transferred to a 

clean, dedicated paper tray. Because moisture content of a soil sample can adversely affect accuracy of 

readings for lead from an x-ray fluorescence (XRF) spectrometer, the samples were allowed to completely 

air dry. Once dried, the samples were homogenized and passed through a number 10 sieve (2-millimeter). 

START analyzed samples for lead by use of a field-portable XRF spectrometer. Three separate XRF 

readings from each sample were taken, and the average of these three readings was calculated and 

recorded. One of the analyzed samples, SJTC09-C1, was submitted for laboratory confirmation analysis 

for total lead, arsenic, and chromium. For quality control (QC) purposes, one field duplicate sample, 

SJTC09-C1, was submitted to the EPA Region 7 laboratory.

X9025.18.0191.000 4



4.0 ANALYTICAL DATA SUMMARY

This section summarizes analytical data from the soil samples collected during the RSE. Results are 

further summarized on Figure 3 in Appendix A.

For the RSE, Tetra Tech START collected surface soil samples from driveways and yards at Lots #9, #11, 

#20, #33, and #35 for analysis for metals contamination (primarily lead) in soil. All of the yard samples 

contained lead concentrations below the EPA Region 7 screening goal of 400 parts per million (ppm). The 

driveway samples from Lots #9 and #11 also contained lead below 400 ppm. One driveway sample from 

Lot #20 contained lead at 2,296 ppm, and the other driveway sample from Lot #20 contained lead at 

276 ppm. The driveway samples from Lots #33 and #35 contained lead at 487 and 602 ppm, respectively.

Soil sample SJTC09-C1 was split and sent to the EPA Region 7 laboratory as a duplicate sample pair.

Lead results were 325 ppm and 356 ppm for the sample pair. Arsenic results were 8.8 ppm and 8.4 ppm 

for the sample pair. Chromium results were 10.2 ppm and 9.9 ppm for the sample pair.

Lead results from all soil samples are listed in Table 1. Results appear from samples processed with a 

number 10 sieve and then analyzed by use of an XRF spectrometer. Results also appear from samples 

selected for transport to the EPA Region 7 laboratory for confirmation analysis. Laboratory results from 

those samples derived from analyses for metals in soil via inductively coupled plasma - atomic emission 

spectrometry (ICP-AES).

X9025.18.0191.000 5



TABLE 1

LEAD IN SOIL SAMPLES
ST. JOE TRAILER COURT SITE, VIBURNUM, IRON COUNTY, MISSOURI

NOVEMBER 7, 2017

Property ID Cell XRF Result Lab Result

SJTC09
Cl 313 NA

DW 255 NA

SJTC11
Cl 274 NA

DW 53 NA

SJTC20

Cl 344 325/356(FD)

DW1 276 NA

DW2 2,296 NA

SJTC33
Cl 116 NA

DW 487 NA

SJTC35
Cl 181 NA

DW 602 NA

Notes:

All sample results are in parts per million (ppm).

XRF value represents average reading for lead after the sample was processed. 
Shaded value exceeds the 400 ppm screening level for lead.

Cl Yard sample
DW Driveway sample
FD Field Duplicate
NA Not analyzed
XRF X ray fluorescence spectrometer
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5.0 DEVIATIONS FROM THE QUALITY ASSURANCE PROJECT PLAN

To ensure credibility of sample collection, preparation procedures, and analytical data, quality assurance 

(QA)/QC sampling for the project proceeded according to protocols approved by EPA Region 7 for work 

at hazardous waste sites, in accordance with the QAPP submitted to EPA on October 27, 2017.

Samples were collected, prepared, and analyzed in accordance with the QAPP, with the following 

exception:

Due to color variation of driveway material at Lot #20, the driveway was split into two cells for 
collection of two separate driveway samples, DW1 and DW2.
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6.0 SUMMARY

For the RSE, Tetra Tech START collected surface soil samples from driveways and yards at Lots #9, #11, 

#20, #33, and #35 for analysis for metals contamination (primarily lead) in soil.

All of the yard samples contained lead concentrations below the EPA Region 7 screening goal of 400 ppm. 

The driveway samples from Lots #9 and #11 also contained lead below 400 ppm. One driveway sample 

from Lot #20 contained lead at 2,296 ppm, and the other driveway sample from Lot #20 contained lead at 

276 ppm. The driveway samples from Lots #33 and #35 contained lead at 487 and 602 ppm, respectively. 

Soil sample SJTC09-C1 was split and sent to the EPA Region 7 laboratory as a duplicate sample pair.

Lead results were 325 ppm for the normal sample and 356 ppm for the sample pair. Arsenic results were

8.8 ppm and 8.4 ppm for the sample pair. Chromium results were 10.2 ppm for the normal sample and

9.9 ppm for the sample pair.

All samples were collected in accordance with the approved QAPP, except as noted in Section 5.0.
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APPENDIX A

FIGURES
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Site Features Map
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APPENDIX C

PROPERTY SCREENING FORMS





Property ID: S3TC?f{ General Information / Comments

Telephone No.__

Telephone No.__

Telephone No.__

Property Owner: 

City, State:_____

Owner Information (if different from front)
__________________ Circle all that apply: tenant owner home work cell

__________________ Circle all that apply: tenant owner home work cell

_________________ Circle all that apply: tenant owner home work cell

Mailing Address:

________________ Zip:

Physical Description of House or Property (include age of home if known)
u)W'r<- tX'H/v. ^ro'-^'Vv “frr*w

Private Drinking Water Well 

Notes:

Yes No Unknown

GPS Coordinates: Latitude 37, 1^0 Longitude —7 ) , /33*-}^

Total Number of residents:

Number of Children less than 84 months (7 yrs) of age:

Date Access to Screen Granted:

Description of historic mining activities or mining material (eg tailings, chat, tiff) present on property:

Remediation Information

yd5 removed: Tons removed:

Sod ft3: Hydro seed ft3:

yd3 backfill: Gravel: Pea Gravel:

General Excavation Comments:









Property ID: General Information / Comments

STrca0_________________________
Owner Information (if different from front)

Telephone No.Circle all that apply: tenant owner home work cell

Telephone No. Circle all that apply: tenant owner home work cell

Telephone No. Circle all that apply: tenant owner home work cell

Property Owner: Mailing Address:

City, State: Zip:

Physical Description of House or Property (include ace of home if known)
TaA L/X\.th \

Private Drinking Water Well

Notes:

Yes No Unknown

GPS Coordinates: Latitude ^ . 7i!4S3 Longitude | , 13 1 7

Total Number of residents:

Number of Children less than 84 months (7 yrs) of age:

Date Access to Screen Granted:

Description of historic mining activities or mining material (eg. tailings, chat, tiff) present on property:

Remediation Information

yd3 removed: Tons removed:

Sod Aft Hydro seed ft1:

yd3 backfill: Gravel: Pea Gravel:

General Excavation Comments:









Property ED:
STTC35''

General Information / Comments

Telephone No.__

Telephone No.__

Telephone No.__

Property Owner: 

City, State:____

Owner Information (if different from front)
_________________Circle all that apply: tenant owner home weak cell

Circle all that apply: tenant owner home work cell 

Circle all that apply: tenant owner home work cell 

Mailing Address:

Zip:

Physical Description of House or Property (include age of home if known)
uiv-T*

Private Drinking Water Well 

Notes:

Yes No Unknown

GPS Coordinates: Latitude^*"7 , “73 053 Longitude / , / ^3

Total Number of residents:

Number of Children less than 84 months (7 yrs) of age:

Date Access to Screen Granted:

Description of historic mining activities or mining material (e g. tailings, chat, tiff) present on property:

Remediation Information

yd* removed: Tons removed:

Sod ft*: Hydro seed ft*:

yd3 backfill: Gravel: Pea Gravel:

General Excavation Comments:



ATTACHMENT 1

CHAIN-OF-CUSTODIES, FIELD SHEETS, AND ANALYTICAL DATA PACKAGE



CHAIN OF CUSTODY RECORD 
ENVIRONMENTAL PROTECTION AGENCY REGION VII 

SHE OR SAMPLING EVENT < ,EPA PROJECT MANAGER (Print) ,
- U^OA V\Of TK ~)Ci

CONTENTS OF SHIPMENT

DATp y SAMPLE.COUJEI
-ax

BOOTH DAY

SHEET

IH i-

ASRAND
SAMPLE
NUMBER

TYPE OF CONTAINERS SABRED BEOA RECEIVING LABORATORY
REMARKS OTHH! INFORMATION 

fcontftlon of umples upon recdpL 
olhw lamplt nunban, etc.)

1L PLASTIC 
BOTTLE -SV£-BuTTLE DOTTLE BOTTLE

VQASET 
(J VIALS EA) I 1

I
3 5

OTHBt

RUNBERIS) OF CONTAINERS PER SAMPLE RUBBER

% c| _ I 1 >
| >

\ i ■
\
. \

\
N

V,

X\

\ .V
\

A r. Q f i <\
i\ jrx (

fj iv £ f \%
X

\
X

V

\
' \

\

v\

\ ■:■■■
\
\

______^______________
DESCRIPTION OF SHIPMENT MODE OF SHIPMENT

il' ciu
CONTAINER(S) CONSISTING OF. 

_ ICE CHEST(S): OTHER_ _ _ _ _ _

. CRATE(S) COMMERCIAL CARRIER 
SAMPLER CONVEYED ~J 7 Cl ... tj

(SHIPPING AIRBILL NUMBER)

PERSONNEL CUSTODY RECORD
RELINQUISHED pY (PM/SAMBLER) .

ALED ONSEALED

DATE

:( !

TIME RECEIVED BY

SEALED UNSEALED |

DATE TIME REASON FOR CHANGE OF CUSTODY

RELINQUISHED BY (PMISAMPLER)

—I SEALED______________ UNSEALED

DATE TIME RECEIVED BY

-i SEALED

DATE TIME REASON FOR CHANGE OF CUSTODY

UNSEALED |

RELINQUISHED BY (PM/SAMPLER)

-i SEALED UNSEALED

DATE TIME RECEIVED BY

SEALED

DATE TIME REASON FOR CHANGE OF CUSTODY

UNSEALED |—

RELINQUISHED BY (PM/SAMPLER)

-| SEALED UNSEALED

DATE TIME RECEIVED BY 

-| SEALED

DATE TIME REASON FOR CHANGE OF CUSTODY

UNSEALED I

T-EPA-92S2 (REV 4117) WHITE ORIGINAL-EPA LAB • YELLOW - EPA PROJECT MANAGER



United States Environmental Protection Agency
Region 7

300 Minnesota Avenue 
Kansas City, KS 66101

Date: 12/08/2017

Subject: Transmittal of Sample Analysis Results for ASR #: 7509 

Project ID: MSB7E7

Project Description: St. Joseph Trailer Court sampling

From: Margaret E.W. St. Germain, Chief
Laboratory Technology &. Analysis Branch, Environmental Sciences & Technology Division

To: Megan Schuette 
SUPR/AERR/RRSS

Enclosed are the analytical data for the above-referenced Analytical Services Request (ASR) and 
Project. The Regional Laboratory has reviewed and verified the results in accordance with procedures 
described in our Quality Manual (QM). In addition to all of the analytical results, this transmittal 
contains pertinent information that may have influenced the reported results and documents any 
deviations from the established requirements of the QM.

Please contact us within 14 days of receipt of this package if you determine there is a need for any 
changes. Please complete the Online ASR Sample/Data Disposition and Customer Survey for this ASR 
as soon as possible. The process of disposing of the samples for this ASR will be initiated 30 days from 
the date of this transmittal unless an alternate release date is specified on the Online ASR 
Sample/Data Disposition and Customer Survey.

If you have any questions or concerns relating to this data package, contact our customer service line 
at 913-551-5295.

Enclosures

cc: Analytical Data File.
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ASR Number: 7509 Summary of Project Information 12/08/2017

Project Manager: Megan Schuette Org: SUPR/AERR/R Phone: 913-551-7630
Project ID: MSB7E7 RSS

Project Desc: St. Joseph Trailer Court sampling

Location: Viburnum State: Missouri Program: Superfund

Site Name: St. Joseph Trailer Court - Site Evaluation/Disposition Site ID: B7E7 Site OU: 00 

Purpose: Site Cleanup Support GPRA PRC: 000DC6

Removal Assessment. Residential soil lead sampling.

PM/Sampler noted on the submitted/emailed ASR dated 8/10/17 that this ASR is not 
part of a litigation hold activity at this time.

Explanation of Codes, Units and Qualifiers used on this report

Sample QC Codes: QC Codes identify the type of Units: Specific units in which results are 
sample for quality control purpose. reported.

__= Field Sample mg/kg = Milligrams per Kilogram
FD = Field Duplicate % = Percent

Data Qualifiers: Specific codes used in conjunction with data values to provide additional information 
on the quality of reported results, or used to explain the absence of a specific value.

(Blank)= Values have been reviewed and found acceptable for use.
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ASR Number: 7509 Sample Information Summary 12/08/2017

Project ID: MSB7E7 Project Desc: St. Joseph Trailer Court sampling

Sample
No

QC
Code Matrix Location Description

External 
Sample No

Start
Date

Start
Time

End
Date

End
Time

Receipt
Date

1 -

1 - FD

Solid

Solid

SJTC20-C1

SJTC20-C1 Field

11/07/2017

11/07/2017

12:45

12:45

11/14/2017

11/14/2017
Duplicate
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ASR Number: 7509 RLAB Approved Analysis Comments 

Project Desc St. Joseph Trailer Court sampling

12/08/2017

Project ID: MSB7E7

Analysis Comments About Results For This Analysis

1 Metals in Solids by ICP-AES

Lab: Region 7 ESAT Contract Lab (In-House) 

Method: EPA Region 7 RLAB Method 3122.3F 

Basis: Dry

Samples: 1-  1-FD

Comments:

1 Percent Solid

Lab: Region 7 ESAT Contract Lab (In-House) 

Method: EPA Region 7 RLAB Method 3142.9H 

Basis: N/A

Samples: 1-  1-FD

Comments:
(N/A)
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ASR Number: 7509 

Project ID: MSB7E7

RLAB Approved Sample Analysis Results 

Project Desc: St. Joseph Trailer Court sampling

12/08/2017

Analysis/ Analyte Units 1-__ 1-FD

1 Metals in Solids by ICP-AES
Arsenic mg/kg 8.8 8.4

Chromium mg/kg 10.2 9.9

Lead mg/kg 325 356

1 Percent Solid
Solids, percent % 93.2 93.1
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United States Environmental Protection Agency
Region 7

11201 Renner Blvd 
Lenexa, KS 66219

12/08/2017

Results of Sample Analysis

Sample: 7509-1 
Project ID: MSB7E7

These are the results from the analysis of solid sample number 7509-1. This sample was collected on 
11/07/2017 at the location described as: SJTC20-C1. If you have any questions about these results, 
contact Megan Schuette at the above address or by calling 913-551-7630. Correspondence should 
refer to sample number 7509-1 for project: MSB7E7 - St. Joseph Trailer Court sampling.

Analysis/Analyte Amount Found Units

Metals in Soil by Inductively Coupled Plasma - Atomic Emission Spectrometry (ICP-AES)

Arsenic 8.8 Milligrams per Kilogram

Chromium 10.2 Milligrams per Kilogram

Lead 325 Milligrams per Kilogram

Percent Solid

Solids, percent 93.2 Percent

1 of 1



United States Environmental Protection Agency
Region 7

11201 Renner Blvd 
Lenexa, KS 66219

12/08/2017

Results of Sample Analysis

Sample: 7509-1-FD 
Project ID: MSB7E7

These are the results from the analysis of solid sample number 7509-l-FD(Also known as: Field 
Duplicate). This sample was collected on 11/07/2017 at the location described as: SJTC20-C1. If you 
have any questions about these results, contact Megan Schuette at the above address or by calling 
913-551-7630. Correspondence should refer to sample number 7509-1-FD for project: MSB7E7 - St. 
Joseph Trailer Court sampling.

Analysis/Analyte Amount Found__________Units

Metals in Soil by Inductively Coupled Plasma - Atomic Emission Spectrometry (ICP-AES)

Arsenic 8.4 Milligrams per Kilogram

Chromium 9.9 Milligrams per Kilogram

Lead 356 Milligrams per Kilogram

Percent Solid

Solids, percent 93.1 Percent

1 of 1
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